Enhanced antitumor effect of cisplatin in human NSCLC cells by tumor suppressor LKB1.
LKB1 is a novel candidate tumor suppressor gene in lung cancer. In this study, we evaluated the effect of cationic liposomes (LPs)-mediated LKB1 gene (LPs-pVAX-LKB1) on low-dose cisplatin (cis-diamminedichloroplatinum)-mediated antitumor activity in lung cancer, both in vitro and in vivo. Our study demonstrated that cationic LPs-mediated LKB1 gene therapy could sensitize the response of lung cancer cells to cisplatin, and significantly induce apoptosis and inhibit proliferation, invasion and metastasis, compared with control groups. Combined treatment with intratumoral administration of Lps-pVAX-LKB1 and intraperitoneal injection of low-dose cisplatin into subcutaneous A549 lung tumor xenograft resulted in significant (P<0.01) inhibition of tumor growth. Furthermore, combined treatment with intravenous injections of Lps-pVAX-LKB1 and intraperitoneal injection of low-dose cisplatin into mice bearing experimental A549 lung metastasis demonstrated significant (P<0.01) decrease in the number of lung metastatic tumor nodules. Mice life spans of combination treatment group were also dramatically prolonged, compared with controls. Further studies indicated that LKB1-enhancing cisplatin-mediated antitumor effects might be associated with the upregulation of p-p53 and p-JNK, and downregulation of p-mammalian target of rapamycin, matrix metalloproteinase (MMP)-2 and MMP-9. This study suggests that the combination of LKB1 gene therapy with low-dose cisplatin-based chemotherapy may be a potent therapeutic strategy for lung cancer.